This special publication is one in a series stemming from the National Nanotechnology Initiative (NNI) Nano-Environmental, Health, and Safety (EHS) Research Strategy which identified Nanomaterial Measurement Infrastructure as one of the essential areas of research needed in order to develop an effective risk assessment and management plan regarding various aspects of nanotechnology in consumer products as it pertains to human health, exposure and the environment. The National Institute of Standards and Technology (NIST) was identified as a lead agency in the development of measurement strategies for the robust development to assess the potential effects of engineered nanomaterials and their fate in the environment. One important factor in these measurements is having a set of reference materials to evaluate and qualify methodology and/or instrument performance related to the physical/dimensional characterization of nanoscale particles. Reference materials may also be useful in the development of in vitro assays designed to evaluate the biological response of nanomaterials and for use in inter-laboratory test comparisons.
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The current protocol presents a method to reconstitute the Reference Material (RM) 8027 (Si Nanocrystals, 2 nm nominal diameter) into aqueous solvents using Ultraviolet (UV)-assisted hydroxylation. Updates to this protocol may be released in the future. Visit http://nist.gov/mml/np-measurement-protocols.cfm to check for revisions of this protocol, or new protocols in the series. We also encourage users to report citations to published work in which this protocol has been applied.
Introduction
Nano-crystalline silicon has been extensively investigated for numerous applications including optoelectronic devices, optical biosensing, biomolecular screening [1] [2] [3] . The inherent material biocompatibility facilitates Si Nanoparticle (SiNP) use for in vitro biological tagging [4, 5] and as a platform for drug delivery [6] . National Institute of Standards and Technology (NIST) recently has released a SiNP reference material RM8027 that consists of five hermetically sealed pre-scored glass ampoules, each containing nominally 1 ml of cyclohexane-stabilized SiNP's suspended in toluene. The suspension contains particles (monomers) and a small percentage of clusters of primary particles.
Biomolecular studies typically necessitate the water-dispersable NP's. This document describes a procedure of Reference Material 8027 reconstitution into aqueous solvents using UV-assisted hydrosilylation and phase-transfer with triblock copolymer Pluronic F127.
Hydrosilylation method allows to exchange of the hydrophobic surface coating with positively (amine) or negatively (carboxyl) charged moieties, rendering SiNP's water soluble [7] . The triblock copolymer phase transfer results in incorporation of the hydrophobic core into the hydrophobic NP shell, exposing the hydrophilic polyethylene oxide chain resulting in water solubility.
Principles and Scope
These protocols describe the preparation of water-dispersable SiNP using RM8027 as a stock. The resulting aqueous NP suspensions were characterized using Dynamic Light Scattering (DLS), Zeta Potential (ZP) measurement, Ultraviolet-Visible (UV-VIS) absorbance and Photoluminescence (PL) spectroscopy.
Terminology
This protocol complies with definitions relevant to nanotechnology as set forth in the ASTM International standard E2456 [8] and is consistent with the draft standard ISO TS 80004-1:2010
nanoparticle-sub-classification of ultrafine particle that is characterized by dimensions in the nanoscale (i.e., between approximately 1 nm and 100 nm) in at least two dimensions; also referred to as "nano-object" in ISO TS 80004-1:2010 [8] .
primary particle -the smallest discrete identifiable entity associated with a particle system; in this context, larger particle structures (e.g., aggregates and agglomerates) may be composed of primary particles.
aggregate -a discrete assemblage of primary particles strongly bonded together (i.e., fused, sintered, or metallically bonded). dispersion-used in the present context to denote a liquid (aqueous) in which particles are homogeneously suspended, or the process of creating a suspension in which discrete particles are homogeneously distributed throughout a continuous fluid phase; implies the intention to break down agglomerates into their principal components (i.e., primary particles and/or aggregates). 
Materials and equipment

Reagents
RM 8027 (SiNP, 2 nm nominal diameter).
• Packaged in amber glass ampoules, each containing 1 mL SiNP suspension in A4.6. Acquire data for at least 1 min.
Representative ZP distributions are provided in Figure A10 Rel. Intensity 
